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(English Translation) 

Japanese Patent Application Laid-open No.: 58-5424 
Publication Date: January 12, 1983 
Application No.: 56-103677 
Filing Date: July 2, 1981 

Invention Title; 

Two-cycle Internal Combustion Engine with Compressible 
Crank Chamber 

Specification : 
What is claimed is: 

1 . A stratified air supplying process of a two-cycle internal 
combustion engine having a cylinder, a piston, andj a crank 
chamber, the cylinder having a side wall formed with an exhaust 
port, a primary scavenge port, and an auxiliary scavenge port, 
these three ports opened and closed -by a wall of the piston, 
wherein negative pressure in the crank chamber draws air into 
an auxiliary scavenging passage contiguous with the auxiliary 
scavenge port and the drawn air is supplied from the Auxiliary 
scavenge port into the cylinder before opening of the primary 
scavenge port, the process characterized by: 

i 

that the auxiliary scavenge port is positioned not to open 

to the crank camber even at a bottom dead center of thp piston, 

i 

wherein The auxiliary scavenging passage has a length not 
less than twice . a stroke of the piston, 

wherein a total volume of the auxiliary scavenge J port and 
the auxiliary scavenging passage is designed to be not Less than 
15 % of a one-stroke volume of the cylinder. 



2. The process according to claim 1, wherein t&e engine 
has a primary scavenging passage contiguous with the primary 
scavenge port and having an inlet positioned near a bottom of 
a crankcase, and the auxiliary scavenging passage has an inlet 



1 



positioned in a side of the cylinder relative to the 
the primary scavenging passage. 



3 . The process according to claim 1 or 2, wherein the engine 
has a mixing passage body to control flow rates of both an air-fuel 
mixture for primary scavenging and air for auxiliary scavenging . 



inlet of 



oces 



s of 



De-tailed Description of the Invention: 

The present: invention relat.es to a scavenging prjc 

a two-cvcle internal combustion engine having a compjressible 

! 

crank chamber. 

Kn object of the present invention is to provide a process 

for stratified scavenging of an engine cylinder to enable a 

maximum decrease of blow-by of fuel to an exhaust port , ajchieving 

I 

improvement in thermal efficiency as well as decrease of 



emissions in an exhaust gas 



avenging 



Conventionally, a lot of devices for s tratif ied-sc 
of a two-cycle engine have been proposed- Some of the devices 
have a scavenging. passage connected to an air supply passage 
for drawing; air into the scavenging passage. The intake air is 
supplied into an engine cylinder before provision of an air-fuel 
mixture (for example, disclosed in Japanese Utility Model 
Application Laid-open No. 52-1912 or 52-1913. However, this 
configuration has not been effective yet. 

The present invention has been accomplished by 
disadvantages of such conventional devices with a lot of 
and experiments, allowing sufficient stratif ied-scavenging * 

The present invention is characterized by- | 

a two-cycle internal combustion engine has a! primary 
scavenging passage and a primary scavenge port for supplying 
an air-fuel mixture, and the engine also has an auxiliary 
scavenging passage and an auxiliary scavenge port 
supplying air ; 

each of the primary and auxiliary scavenging passages has 
a most appropriate length or volume ; 



solving 
analyses 



only for 
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the auxiliary scavenge port open3 before opening of the 
primary scavenge port; and 

an air quantity for auxiliary scavenging is controlled 
appropriately based on a quantity of an air-fuel mixture for 
primary scavenging. 

In the present invention, since the primary scavenging 
passage is separated from the auxiliary scavenge passage, it 
is possible -char fuel contained in scavenging air of the a uxiliary 

scavenge passage is negligible. 

Furthermore , since the auxiliary scavenge port opejns before 
opening or the primary scavenge port, only air from the auxiliary 
scavenge port flows into the cylinder during blow-down operation 
immediately after opening of the exhaust port. The air forces 
a burned gas in the cylinder to move into the exhaust port, and 
the air partially flows out from the* exhaust port. Then, an 
air-fuel mixture is introduced from the primary scavenge port 
into the cylinder, preventing blow-by of the air-fuel mixture. 

Referring to the accompanied drawings, embodiments of the 
present invention will be discussed. FIG. 1 shows a two-cycle 
internal combustion engine. The engine has a piston 3 moving 
upward and downward in a cylinder 1 . The piston 3 opens and closes 
an air inlet 12 f a primary scavenge port 5 , an auxiliary scavenge 
pert 6 , and an exhaust port 7 respectively . In FIG . 1 , the piston 
3 is positioned at its bottom dead center, A movement of the 
piston 3 from the bottom dead center toward its top dead center 
provides a negative pressure in a crank chamber 10 . Thejnegative 
pressure opens an air throttle valve 16 and a check 'valve 13 
to communicate them with an auxiliary scavenging passage 11, 
so that air is drawn into the auxiliary scavenging passage 11 . 
The negative pressure in the crank chamber 10 also communicates 
the air inlet 12 with a mixing passage 14 and a mixture throttle 
valve 15 r so that an air-fuel mixture is drawn into the crank 
chamber 10 to be held therein. 

Next, during a downward movement of the piston 3 from the 
top dead center, the exhaust port 7 opens firstly in the cylinder 
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1 to exhaust a burned gas, and then, the auxiliary scavhnge port 

6 opens so that air in the auxiliary scavenging passbge 11 is 

i 

pushed in by pressure of the crank chamber 10 for scavenging. 
With a slight delay, the primary scavenge port 5 openls so that 
the air-fuel mixture having been captured in the crank chamber 
10 flows into the cylinder 1 through a primary scavenging passage 
8 to prepare for combustion. 

The check valve 13 passes air only when rhe pressure in The 
auxiliary scavengingpassage 11 is negative to prevent a 
flow . 

As described above, according tD the present, invention, when 
the air throttle valve 16 and the check valve 13 are 
is supplied into the auxiliary scavenging passage 11 



n adverse 



open, air 
such that 



the air forces a gas remaining in rhe auxiliary scavengingpassage 
11 to return toward the crank, chamber 10. That is / the kir fills 
the auxiliary scavenging passage 11 firstly at one encj near the 
cylinder 1 and gradually proceeds Toward rhe crank chamber. 
Furthermore, the auxiliary scavenging passage 11 is ^separated 
from the primary scavengingpassage B , preventing fuel deposition 
on an inner wall of the auxiliary scavenging passage 11. This 
considerably decreases fuel contained in scavenging air. 
Moreover, to hold a sufficient scavenging air, the luxiliary 
scavenging passage 11 has a length not less than twice! a stroke 
of the piston 3, and a total volume of the auxiliary scavenge 
port 6 and the auxiliary scavenging passage 11 is designed not 

less Than 15 % of a one-STroke volume of the cylinder. Furthermore , 

i 

the auxiliary scavenging passage 11 is designed in conformity 
with the primary scavenging passage 8, and an air supply rate 



is conrrolled most effectively by the air thrortie 



operatively connected to a mixture throttle votive 15. 
Accordingly, reliable fuel combustion is achieved. In the 
embodiment of FIG. 1, a scavenging inlet 3 of The! primary 
scavenging passage is positioned at the. bottom of the crank 
chamber 10 in a crankcase 4 . This arrangement is an example applied 
to a combustion engine wiTh activaring atmosphere hear , providing 



valve 16 



4 



) 



advantageous effects of both the present inventiorl and -the 
activating atmosphere heat type combustion . engine . 

Most conventional two-cycle engines have a scavenge port 
that is open to a crank chamber 10 at a top dead ce:iter o.f a 
piston 3 . This arrangement has a considerable adverse effect 
on the present invention. Thus, it is important in tha present 
invention that the auxiliary scavenge port 6 is not open to the 
crank chamber 10 at the top dead center of the piston 3 . However , 
it is not disadvantageous for the present invention that the 
primary scavenge port 5 is open to the crank chamber 10 at the 
top dead center of the piston 3. 

In the embodiment of FIG . 1, the primary scavenging passage 
8 is arranged in a side of the exhaust port 7 while the auxiliary 
scavenging passage 11 is arranged in a side of the air inlet 
12. Furthermore, there is provided a mixing passage body 1* 
integrally having the mixture throttle valve 15 and the air 
throttle valve 16. 

In another embodiment shown in FIG . 2 , the primary scavenging 
passage 8 is arranged in a side of the air inlet 12 while the 
auxiliary scavenging passaore 11 is arranged in a siiie of the 
i exhaust port 7. Furthermore, the mixture throttle valve 15 and 
■ the air throttle valve 16 are operatively connected to each other 
t by a link or the like. 

In the embodiments, the air inlet 12 is opened and closed 
by the piston 3 . Opening and closing of the air inl^t is not 
be limited in the above-mentioned construction but may Ice 
performed by a leaf valve, a rotary valve, a crank valvQ, or 
the like. This modification would not be disadvantageous for 
the present invention. 

According to the above-mentioned configurations of trie 
present invention, only air flowing from the auxiliary scavenge 
port performs pre-scavenglng before primary scavenging. Then , 
an air-fuel mixture is introduced from the primary scavenge port 
in to the cylinder, preventing blow-by of the air-fuel mixture 
to the exhaus t port even with the use of liquid fuel . The scavenging 
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air and the air-fuel mixture are determined to be most appropriate 
in quantity to ensure reliable fuel combustion, achieving 
improvement in Thermal efficiency as well as decrease of 
emissions in an exhaust gas , 

Brief Description of the* Drawings: 

FIGS. 1 and 2 each are a vertical sectional view of an 
embodiment according to the present invention. 

Reference Numeral: 

1 cylinder 

2 combustion chamber 

3 piston 

4 crankcase 

5 primary scavenge port 

6 auxiliary scavenge port 

7 exhaust port 

8 primary scavenging passage 

9 primary scavenging inlet 

10 crank chamber 

! 

11 auxiliary scavenging passage 

12 air inlet 

13 check valve 

14 mixing passage body 

15 mixture throttle valve 

i 

16 air throttle valve 
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